ABSTRACT In this paper, a zero-truncated two-parameter Poisson-Lindley distribution (ZTTPPLD) which includes zero-truncated Poisson-Lindley distribution (ZTPLD) as a particular case has been obtained by compounding size-biased Poisson distribution (SBPD) with an assumed continuous distribution. Its raw moments and central moments have been given. The coefficients of variation, skewness, kurtosis, and index of dispersion have been obtained and their nature and behavior have been discussed. The estimation of parameters has been discussed using both method of moments and maximum likelihood estimation. The goodness of fit of ZTTPPLD has been discussed with an example from biological science and the fit has been found better as compared with zero-truncated Poisson distribution (ZTPD) and zero-truncated Poisson-Lindley distribution (ZTPLD). 
ORİJİNAL ARAŞTIRMA ORIGINAL RESEARCH DOI: 10.5336/biostatic.2017-55673 n probability theory, zero-truncated distributions are certain discrete distributions having support the set of positive integers. Zerotruncated distributions are suitable models for modeling data when the data to be modeled originate from a mechanism which generates data excluding zero counts. Shanker and Mishra (2014) have studies the mathematical and statistical properties, estimation of parameters of TPPLD and its applications to model counts data 7 . It should be noted that PLD is also a Poisson mixture of Lindley distribution, introduced by Lindley (1958) 4 . have discussed the applications of PLD for modeling data from biological sciences and concluded that PLD gives much closer fit than Poisson distribution 8 .
The TPPLD (1.2) is a Poisson mixture of two-parameter Lindley distribution (TPLD) of Shanker and Mishra (2013) having pdf 6
The Lindley distribution, introduced by Lindley (1958) In this paper, a zero-truncated two-parameter Poisson-Lindley distribution (ZTTPPLD), of which zerotruncated Poisson-Lindley distribution (ZTPLD) is a particular case, has been obtained by compounding size-biased Poisson distribution (SBPD) with a continuous distribution. Its raw moments and central moments have been obtained. The expressions for coefficient of variation, skewness, kurtosis, and index of dispersion have been obtained and their nature and behavior have been discussed graphically. Maximum likelihood estimation has been discussed for estimating the parameters of ZTTPPLD and its goodness of fit has been compared with ZTPLD and ZTPD with an example from biological science. α is constant and θ increases, the graph of the pmf of ZTTPPLD starts from higher value and decreasing fast with increasing value of x . That is the change in the parameter θ makes a difference in the shape of the pmf of ZTTPPLD and thus the parameter θ is the dominating parameter. The change in the value of parameter α does not make much impact on the shape of the pmf of ZTTPPLD. 
ZERO-TRUNCATED TWO-PARAMETER POISSON-LINDLEY DISTRIBUTION
; , 1
Since the parameter 0 λ > of SBPD, we assumed its distribution to be a continuous distribution (2.5) so that the mixture of SBPD (2.4) with (2.5) gives ZTTPPLD (2.1) and thus will be useful for obtaining moments of the proposed distribution.
Thus, the pmf of ZTTPPLD can be obtained as
which is the p.m.f. of ZTTPPLD with parameter θ and α as given in (2.1).
MOMENTS AND RELATED MEASURES OF ZTTPPLD
The r th factorial moment about origin of ZTTPPLD (2.1) can be obtained as
Using (2.6), we have
Taking y x r = − , we get substituting these values in (4.1.5) will give MOME estimate θ % of θ . After obtaining the MOME θ % , MOME α% of α can be obtained either from ( ) ( )
x be a random sample of size n from the ZTTPPLD (2.1) and let x f be the observed frequency in the sample corresponding to ( 1, 2,3 
The log likelihood function is thus obtained as
The maximum likelihood estimates ( ), θ α of ( ) , θ α of ZTTPPLD (2.1) is the solutions of the following log likelihood equations
where x is the sample mean.
These two log likelihood equations do not seem to be solved directly because MLE's of parameters of ZTTPPLD do not have closed form. However, the Fisher's scoring method can be applied to solve these equations. We have 
GOODNESS OF FIT
The goodness of fit of ZTTPPLD has been discussed with a count data and the fit has been compared with ZTPD and ZTPLD. In this section, the goodness of fit of ZTPD, ZTPLD, and ZTTPPLD have been compared for a data set due to Finney and Varley (1955) The AIC has been computed using 2 log 2 AIC L k = − + , where k is the number of parameters involved in the respective distributions.
The corresponding fitted pmf of ZTPD, ZTPLD, and ZTTPPLD along with the original data points for the data set in table 1 are given in figure 3 . Table 1 .
CONCLUDING REMARKS
In this paper, a zero-truncated two-parameter Poisson-Lindley distribution (ZTTPPLD), of which zerotruncated Poisson-Lindley distribution (ZTPLD) is a particular case, has been obtained by compounding size-biased Poisson distribution (SBPD) with a continuous distribution. Its moments, and moments based measures including coefficient of variation, skewness, kurtosis, and index of dispersion have been obtained and their nature and behavior have been studied graphically. Method of maximum likelihood estimation has been discussed for estimating the parameters of ZTTPPLD and the goodness of fit has been discussed with a data from biological science and the fit shows quite satisfactory fit over ZTPD and ZTPLD. The nature of probability mass function of fitted distributions for the data set has also been discussed graphically.
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